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RSOP for Facility Disposition Checklist 

Major modification to B O P  

Project scope: Buildings 886 Room 101 

Facility description: Building 886 Room 101 

Description of planned activity(ies): 

Facility/rooms/sets/areas involved 
Is RCRA unit cxOsure(s) part of the planned activity? 
If RCRA units are included, attach unit specific information sheets and drawings 

=CR fbtus 1 1 IILCR complete and concurrence received 12/24/1997 

Structural weak- of Buitding 886 room 10lwit.h the use of Harmonic 
Debmination Explosives 

Building 886s Room lol 

Yes 
v No 

I Field change to RSOP 

RLCR initiated but incomplete; concurrence anticipated: 

RLC has not been initiated' and is scheduled for initiation on: 

Minor modification to MOP 

If RLCFt is not complete or initiated, what 
data will be used to plan the work activities? 

Activity requires modification to the ARARs listed in the MOP. Yes, attach to letter 

v No 
Attach Administrative Record fde m m m t s  for the activity. 
Point of contact for each facility/activity: J.R Marschall, 303-966-2372 

.LRA cowltation 

Duration of work activities: One week Anticipated work start: 4/12/02 

Attach schedule for each facility or activity for information purposes. - 
Does the activity involve removing contaminated portions of the building 
shell? Include a description of the activity, contamination levels and controls 

Yes, LRQ consultation 
and concurrence required 

Activity(ies) will result in the following waste types 

I I 

Are there dwiationdexceptions to the RSOP for the proposed activity(ies)? 

I Process waste 

q Remediation waste 

TRU 

. .. 

I I 30 days, RCRA unit closure involved 

LLW LLMW Haz q Sanitary Other: Concretegenaated 
fromthis activity meets the 
defmition of free-releasable 
as defmed in the Concrete 
RSOP 

LRA Notification Wiew Time J 14 days, no RCRA unit closure involved 



Administrative Record Requirements for this Activity 

a 

0 

0 

0 

Final Rocky Flats Cleanup Agreement (RFCA) 
RFETS Decodssioning Program Plan (DPP) 

RFCA Standard Operating FYotocol for Facility Disposition 

Reconnaissance Level Characterization Report for the 886 Cluster Decommissioning Project 

Building 886 Interim Measure/ Interim Remedial Action Plan 
Notification Letter and attachments and subsequent CDPHE correspondence, if appropriate 
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1, Introduction 
This evaluation appraises the potential methods for the demolition of Building 886 (Room 101) 
at the Rocky Flats Environmental Technology Site WETS). The approaches to the Room 101 
demolition were evaluated based on proposals fiom demolition subcontractors. The demolition 
subcontractors were asked to evaluate Room 101 and propose the safest and most efficient means 
for demolishing that portion of the facility. The methods evaluated include mechanical 
demolition to include excavators with attachments, implosion of the structure and a cornbination 
of explosives called harmonic delamination and mechanical means. 

Harmonic delamination is the combination of small amounts of high-velocity explosive charges 
with millisecond delays in the initiation sequence to allow for the fracturingldelamination of 
concrete without major displacement of delrris particles or generation of excessive overpressure 
or vibration. Detonation waves mated by small, high velocity explosive charges dissipate in the 
direction of least resistance. When those waves pass through an object, the waves seek 
supaficial face via the densest component of the mass. In passage, the detonation waves cause 
materials of differential density (such as, aggregate or reinforcing bar) to oscillate at differential 
velocity compared to the cement mix surrounding those components. The differential oscillation 
of those components causes delamination of both aggregate and rebar from the mass, disrupting 
the structural force system created by the combination of concrete and rebar. 

The mechanical means of demolition recommended by demolition subject matter experts for 
Room 101 was excavator with attachments. The wrecking ball method of demolition was not 
evaluated because the method is difficult to control from a health and safety and dust 
perspective. Cabling was not evaluated because this method would not work on a structure of 
this size and construction Non-explosive cracking agent was not evaluated because it is 
generally used on horizontal surfaces and small areas. Diamond wire cutting was not evaluated 
because it is too costly and time consuming. 

2. Evaluation Scope 
The evaluation only includes demolition activities for Room 101 and the associated hallway into 
Room 101 of Building 886. Activities before and after demolition are the same regardless of the 
demolition method. Before initiating demolition activities, the subject mas will be prepared in 
the following manner: 

0 The walls will be decontaminated 
e The pre-demolition survey will be completed 

The walls will be draped in plastic to minimize the potential for moss contamination 
e The slab in Room 10 1 will be removed th~ough saw cutting 

The soil beneath the slab in Room 101 will be characterized and remediated, if necessary 
e Confirmatory surveys will be performed on the walls to ensure that the concrete still 

meets the unrestricted release criteria 
0 The below grade opening will be plugged, capped, blind flanged or covered with 

protective covering, as appropriate 
e The Pre-Demolition Survey Report will be approved by DOE and LR4 

The Demolition Plan will be completed 
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The purpose of the evaluation is to determine which o f  the methods are viable for demolition of 
the Room 101. The evaluations developed by the individual subject matter experts are subjective 
and based on their years of experience, While many methods were considered, only a few were 
evaluated completely. For example, use of a wrecking ball was considered but not evaluated 
based on the inherent safety concerns, increased fugitive emissions, and increased amount of 
runoff generation due to dust suppression efforts. The methods evaluated &e viable means for 
demolition of the structure, but certain aspects of each method may be preferable over the other 
methods. For example, complete implosion of Room 101 will be the fastest means of 
demolishing the stsucture and would have the least exposure to the workers for industrial 
b d s ,  but it would mate more dust in a shorter period of time than mechanical means or by 
weakening the structure with explosives prior to mechanical demolition This evaluation will not 
determine the demolition method for the subject structure, but the evaluation will be used by the 
decisionmakers to understand all of the benefits or ramifications prior to making a decision. 

2.1. Building 886 
The continued presence of large quantities of fissile material in numerous forms at the Rocky 
Flats Plant made it necessary to maintain an active criticality safety program. A Nuclear Safety 
Group was formed in 1953 to perform the criticality experiments. Once Building 886 was 
commissioned, the Nuclear Safety Group conducted its work there. Since that time, the Nuclear 
Safety Group conducted about 1,700 critical mass experiments using uranium and plutonium in 
solutions, compacted powder, and metallic forms. Building 886 housed the Critidal Mass 
Laboratory, and was operated from 1965 until 1987, 

Building 886 is rectangular structure with a shallow-pitched gabled roof. Two shed-roof wings 
extend from its northeast and southeast comers. A 37-foot tall concrete windowless building 
(Room 101) is attached to the south, A temporary pre-fabricated trailer housing offices is 
attached to the northeast wing by a breezeway. Building 886 is 10,360 square feet on a single 
level. 

Building 886 consists of three areas: the Radiological Area; office space; and a small electronics 
and machine shop. The Radiological Area is comprised of three rooms and a hallmy. Almost all 
criticality experiments were conducted in Room 101, the assembly room. The walls are 
reinforced concrete, greater than or equal to 4 feet thick and the ceiling is 2 feet thick. Room 
102, a storage vault, was constructed in the mid-1970s to meet the Department of Energy 
requirements for a Special Nuclear Material Vault, Both rooms, 101 and 102, have double 
reinforced concrete walls integrally cast to the ceiling, Room 103, the Mixing Room, was a 
fissile solution storage area; three walls are reinforced concrete, and the west wall is cinder 
blocks. The remainder of the load bearing walls in Building 886 are constructed of cinder blocks. 
The exterior wall of Room 102 is also lined with cinder block 

Cumntly, Kaiser-Hill Construction is conducting the Building 886 decommissioning. 
general sequence of activities for the Building 886 Project decommissioning is: 

The 

Isolate power to Building 886 
Install temporary power 
Strip-out ofice areas and radiological areas inside Building 886 

Page 3 



e 

e 

e 

e 

Flush, isolate, cap traps and sanitary sewer lines 
Abate asbestos 
Decontaminate structure 
Partially remove W A C  system 
Perfom pre-demolition survey 
Place plastic on the walls around Room 101 and around the sump in Room 103 
Remove slab in Room 101 and sump in Room 103 
Complete ventilation removal 
Characterization and remediate soil, as necessary 
Perform confirmatory surveys 
Plug the tunnel opening 
Demolish structure 
Remove tunnel to thre,e feet below grade and backfill 

The floor in Room 101, contains trenches for electsical conduit that were filled with concrete and 
are expected to contain contamination. The trenches will be removed along with the section of 
floor that encapsulates the ventilation exhaust duct feed for Room 101. Previous coring inside 
Room 101 reveals a variation in depth from 8 inches on the south side of Room 101 to 20 inches 
on the northwest. On the south side of Room 103, a pit area exists that housed storage tanks 
during facility operation (tanks were previously removed). Previous coring of the Room 103 Pit 
Area reveals the floor slab to be 8 inches in depth and the cores contained volumetric 
contamination. 

Before removing the slab, Rooms 101 and 103 will be decontaminated and the pre-demolition 
surveys will be performed The walls will be covered with flame retardant plastic to minimize 
the potential for cross contamination. Verification surveys will be conducted a f k  the slab 
removal and soil characterization and remediation are complete to ensure that the walls have not 
been contaminated during the activity. 

The contaminated concrete floors will be removed utilizing mechanical methods (is., 
jackhammers, pulverizing equipment) or an approved concrete cutting Subcontractor. Additional 
sampling performed in Room 102 indicates a limited amount of surface contamination. 
Therefore, the floor in Room 102 will be hydrolased to remove any surface cmtamination, as 
well as removing the paint for direct access to the floors to meet the requirements of the Re- 
Demolition Sumeying Checklists. 

This evaluation specifically addresses the demolition of the walls around Room 101 and the 
hallway into Room 101, The load bearing walls are 4 feet thick, with the exception of a portion 
of the immediate hallway to Room 101, which is 5 feet thick. All walls are double reinforced 
with steeyre-bar. The ceilings are 2 feet thick and double reinforced. 

In accordance with the Integrated Monitoring Plan, the Industrial Area RAAMP monitors will 
switch to a weekly filter collection a week before the Building 886 demolition is initiated and 
continue until a week after the demolition is complete. A hypothetical release of 1 curie U-234 
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was modeled with CAP88-PC using the meteorological data from 2001 that indicated that 
Sampler 1 19 was the most impacted and Sampler 212 was the second most impacted. Sampler 
119 is approximately 343 meters east of Building 886, and Sampler 212 is approximately 623 
meters east-southeast of Building 886. 

3. Evaluation Summary 
Table 1 contains the demolition method evaluation fm the Room 101 in Building 886 with 
explosives versus mechanical means. The following sections s u b  the results of the 
evaluation of demolition techniques for Room 101. In addition, each section indicates the 
preferred method for demolition with respect to the criteria. The decision on what demolition 
method will be used for the Room 101 in Building 886 will not be made by this evaluation, but 
the evaluation will be used by the decision-makers, 

3.1. Health and Safety Evaluation 
A certified safety professional developed the activities, hazards, and controls associated with 
each method of demolition, and using that information, determined the positive and negative 
aspects of each method from a health and safety perspective. The demolition methods were 
evaluated assuming the hazards were not mitigated using a risk assessment code methodology. 
From a health and safety perspective, all of the hazards can be controlled thereby reducing the 
risk, which is why the methods are evaluated without the controls. Assuming the appropriate 
controls are in place, all demolition methods are essentially equivalent from a worker health and 
safety perspective. Both demolition methods using explosives have a shorter duration, 
statistically lowering the potential for incidents, which is why those methods are slightly more 
preferred. 

3.2. Environmental 
An environmental subject matter expert outlined the potential impacts associated with each 
method of demolition, and using that information, determined the positive and negative aspects 
of each method from an environmental perspective. In general, the demolition methods involving 
explosives had more positidacceptable impacts than the straight mechanical demolition. The 
categories that differentiated the methods were soils and geology, air quality, water quality, 
human health and safety, and noise. The primary reason the methods involving explosives had 
more positive/acceptable impacts was primarily due to the decreased duration of project 
activities. None of the methods have significant environmental impacts. 

3.3. Structural 
An engineer evaluated the effectiveness of each method of demolition, and using that 
information, determined the positive and negative aspects of the effectiveness of the each 
method. The structural evaluation indicates that all of the demolition methods evaluated are 
viable demolition techniques. The combined explosive and mechanical method evaluated slightly 
better than the other two methods because dropping the structure to the ground and then 
mechanically busting up the lager rebar-free sectional pieces with much more direct access than 
the straight mechanical method, also allows for more absolute dust control via a hose stream than 
the implosion method. Overall, harmonic delamination and the excavator demolition method is 
the most efficient, is inherently safer, and has the best opportunity for dust control. 
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3.4. Economic 
The economic evaluation was based on fixed priced estimates provided by the subcontractors. 
The cost and duration for mechanical demolition are presented as ranges because walls of this 
thickness have not been demolished at Rocky Flats. The low end o f  the range represents the cost 
if everything goes perfectly, and the high end of the m g e  represents a worse case scenario. An 
average was used to evaluate this cost against the other proposed methods. Costs associated with 
removing the material after demolition were not included due to those costs being required and 
necessary regardless of method used. The economic evaluation indicates that mechanical 
demolition is the most cost-effective method, although the range of the costs is insignificant. 
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